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(54) Bistable organic i 



It panei in wliich each cell includes a sliockley diode 



(57) Panel comprising an array of electrolumines- 
cent, cells that are placed on a substrate, at least a first 
and a second array of electrodes (1 , 6); each cell com- 
prises an organic electroluminescent layer (6) and a p- 



n-p-n or n-p-n-p junction (2) that are connected In series 
between an electrode of the first array and an electrode 
of the second an'ay. 

The bistable panel obtained is inexpensive and In- 
sensitive to ambient light. 
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Description 

[0001] The Invention relates to an electroiuminescent 
Image display panel with a memory effect, to a device 
comprising this panel and to a method of driving this 
panel In order to display images. 
[0002] Electroluminescent panels comprising an ar- 
ray of electroluminescent cells placed on a semiconduc- 
tor substrate, for example based on polycrystalline sili- 
con, are known; such panels are generally active-matrix 
panels. 

[0003] Electroluminescent panels called "bistable" or 
"memory effect' panels are known In which each elec- 
troluminescent cell: 

may be switched from a stable OFF state to a stable 
ON state In response to a selective activation volt- 
age address signal, or vice versa in response to an 
erase voltage address signal; and 
may be maintained in the OFF or ON state in which 
It has been placed by this address signal, by apply- 
ing a voltage called a sustain yoltage, which is iden- 
tical to all the cells of the panel. 

[0004] Documents US 4035774 - IBM, US 4808880 - 
CENTand US 61 881 75 B1 -CDT disclose panels of this 
type, in which each cell includes an organic electrolumi- 
nescent layer and a photoconducting layer that are 
stacked and connected In series. 
[0005] Document FR 2 037 158 describes a panel of 
this type, in which each cell includes a light-emitting di- 
ode and a p-n-p-n junction that are connected in series. 
The drawback of the panel disclosed In that document 
Is that it has to be driven by means of three arrays of 
electrodes; this Is because the devices described In Fig- 
ures 3 and 4 of that document comprise: 

an an-ay of common electrodes that connects one 
of the terminals of each light-emitting diode to the 
tenninals (positive tenninals) of the generators 20 
and 21 (Figure 3) or 51 and 54 (Figure 4); 
- an array of electrodes serving only for addressing 
(I.e. the switching of the state of the p-n-p-n junc- 
tions) that connects one of the tenninals of each p- 
n-p-n junction directly to the selection means 23 or 
53; 

an array of electrodes serving only forsustaining (i. 
e, the supply of the cells after addressing) that con- 
nects the same temninai of each p-n-p-n junction to 
the selection means 23 or 53, via a charge limitation 

resistor. 

[0006] The panels described in document FR 2 037 
1 58 therefore comprise three arrays of electrodes. 
[0007] It is an object of the invention to simplify the 
structure of panels provided with p-n-p-n junctions; It Is 
another object to provide drive means suitable for these 
simplified panels. 
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[COOS] For this purpose, the subject of the Invention 
Is an Image display panel comprising an array of elec- 
troluminescent cells placed on a substrate, a first and a 
second array of electrodes. In which each cell Includes 

s an organic electroluminescent layer and a p-n-p-n or n- 
p-n-p junction connected In series between an electrode 
of the first array and an electrode of the second array, 
in which, for each cell, no electrode of the said panel is 
connected directly to an n-type intemnediate sublayer or 

10 to a p-type intemiedlate sublayer of the said junction. 
[0009] Such junctions are designed to operate as 
Shockley diodes; a novel type of bistable panel is thus 
obtained. 

[0010] The n-type or p-type intermediate sublayers 
IS correspond, In an n1-p1-n2-p2 stack, to the sublayers 
pi and n2, or, in a p'1 -n'1 -p'2-n'2 stack, to the sublayers 
n'1 andp'2; in conventional p-n-p-n or n-p-n-p junctions, 
such intermediate sublayers may serve as "triggers" for 
setting the state - on or off - of the junction, something 
20 which is not at all the case In the invention; this is be- 
cause, according to the Invention, these sublayers are 
not connected to each electrode of the panel, thereby 
considerably simplifying the fabrication of the panel. 
[001 1] The planes of the n-p or p-n Interfaces of the 
2s junctions may be parallel to the plane of the emissive 
surfaces of the various cells or perpendicular to the said 
plane, 

[0012] Such a bistable panel has major advantages 
overthe panels of the prior art, in which the bistable ef- 
30 feot is obtained by means of a photoconducting element 
within each cell; this is because: 

- the memory effect obtained is independent of the 
ambient light; in the panels with photoconducting el- 

35 ements, these elements may be accidentally 
tripped by the effect of the ambient light; in the pan- 
els according to the Invention, such a risk is com- 
pletely eliminated; and 

- such a panel does not require shunts at the termi- 
40 nals of the electroluminescent elements, nor at the 

terminals of the p-n-p-n or n-p-n-p junction; such a 
panel does not require an amplification layer. 

[0013] Unlike the panel described In the aforemen- 
45 tloned FR 2 037 1 58, the panel therefore comprises here 
only two arrays of electrodes; a bistable memory-effect 
panel is therefore obtained with only two arrays of elec- 
trodes, thereby considerably simplifying the fabrication 
of the panel. 

so [0014] In summary, the subject of the Invention is a 
panel comprising an array of electroluminescent cells 
that are placed on a substrate, a first and a second array 
of electrodes, in which each cell includes an organic 
electroluminescent layer and a p-n-p-n or n-p-n-p junc- 

55 tlon that are connected in series between an electrode 
of the first array and an electrode of the second array, 
and in which no electrode of the panel is connected di- 
rectly to an n-type intermediate sublayer or to a p-type 
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intermediatG sublayer of the p-n-p-n or n-p-n-p junc- 
tions, 

[001 5] Preferably, the p-n-p-n or n-p-n-p junctions of 
the various cells are electrically Isolated from one an- 
other by'lsolating elements. 
[0016] Preferably, each cell Includes a charge Injec- 
tion element that is inserted between the said electrolu- 
minescent layer and the said junction. 
[001 7] Preferably, the said charge injection elements 
are opaque. 

[0018] The subject of the Invention is also a device for 
displaying images that are partitioned Into pixels or sub- 
pixels, comprising a panel according to any one of the 
preceding claims, characterized In that it includes sup- 
ply and drive means: 

suitable for applying, in succession to each elec- 
trode of the second array then In address phase, a 
signal called a write trigger signal and for apply- 
ing, during this time, a signal called a sustained sig- 
nal Vg to the other electrodes of the second array 
then In sustain phase; and 
during application of a write signal to the said 
electrode of the second array, suitable for applying, 
simultaneously to the electrodes of the first array, a 
signal called a state signal, either Vq;; or Von, de- 
pending on whether it is desired not to activate or 
to activate, respectively,, the cell connected be- 
tween the electrode oftheflrst array in question and 
the said electrode of the second array during the 
subsequent sustain phase of this electrode of the 
second array. 

[0019] According to a conventional method of driving 
matrix panels, the duration of the sustain phases be- 
tween two address phases mai<es It possible to modu- 
late the brightness of the ceils of the panel and, in par- 
ticular, to generate the grey levels necessaryfor display- 
ing each Image. 

[0020] Preferably, if Vj is the voltage at the terminals 
of acell of the panel above which a cell in the unactivat- 
ed or OFF state switches to the activated or ON state 
and if Vp Is the voltage at the temnlnals of a cell of the 
panel below which a cell in the activated or ON state 
switches to the unactlvated or 0 FF state, the said supply 
and drive means are designed so that, since Wgg is 
greater than Vo„: 



trodes of the first array, where V£;= Vq^ for the elec- 
trodes oftheflrst array receiving a data signal during 
the said address phase and where Vc= V^n for the elec- 
trodes of the first array receiving a data signal Vp^ during 
s the said address phase. 

[0022] This therefore prevents the signals sent to the 
electrodes of the first an'ay for addressing an electrode 
of the second array from also affecting the other elec- 
trodes of this second array while they are in sustain 
10 phase and consequently disturbing the level of bright- 
ness of the cells corresponding to these electrodes. 
[0023] Preferably, the said supply and drive means 
are designed so that, during each address phase, the 
duration of application of the said compensation signal 
IS Vq Is approximately equal to the duration of application 
of the data signal V,n or \/^. 
[0024] The invention will be more clearly understood 
on reading the description that follows, given by way of 
non-limlllng example and with reference to the append- 
so ed figures in which: 

Figure 1 illustrates the circuit diagram of a cell as 
shown In Figure 6; 

Figure 2 shows the current-voitage characteristics 
25 of the two series-connected components of Figure 
1; 

Figure 3 shows the variation In the light intensity 
emitted by the cell of Figures 1 and 6 during a cycle 
of applying voltage to the tennlnals of this cell; 
30 . Figure 4 shows the various voltages applied to the 
tennlnals of this cell when a drive method as shown 
in Figure 5 is used; 

Figures shows the timing diagrams of the voltages 
applied to two row electrodes Y„ and Y^.^^ and to a 

35 column electrode Xp of a panel according to the in- 
vention provided with cells such as those shown in 
Figures 1 and 6 connected to these electrodes ; and 
Figure 6 is a schematic cross section of a cell of a 
panel according to one embodiment of the inven- 

40 tion. 

[0025] The figure showing timing diagrams does not 
tal<e account of the scale of values so as to better reveal 
certain details that would not be clearly apparent If the 
4s proportions had been respected. 

[0026] A panel according to one embodiment of the 
invention may be fabricated as follows: 



VVo„^VTandV,-V„„<VT 



Vs-Von<VTandV,-V„„>VD. 

[0021] Preferably, the supply and drive means are al- 
so suitable for simultaneously applying, during each ad- 
dress phase of an electrode of the second array, a signal 
Vq called a compensation signal to the various elec- 



1 . deposition of a conducting film, for example one 
based on aluminium, on a substrate 7; 

2. etching of the conducting film in order to obtain 
an array of row electrodes ¥„; 

3. deposition, on the entire active surface of thesub- 
strate, of four superposed layers of semiconductor 
materials doped succ^slvely p-n-p-n so as to ob- 
tain a stack suitable forfomilngShocl<ley-type junc- 
tions; for example, superposed layers of a-Si are 
deposited by chemical vapour deposition (CVD), 
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each of these layers being differently doped by a 
suitable choice of the nature of the deposition at- 
mosphere gas; 

4. deposition , on the entire active surface of the sub- 
strate, of charge Injection material for the organic s 
electroluminescent layer; preferably, an opaque 
material is chosen In order to prevent light from 
reaching the layers of the p-n-p-n junction; 

5. etching of the layers deposited at steps 3 and 4 

in ordertoform, in isolation at each pixel orsubpixel, io 
a p-n-p-n Shockiey diode 2 and an injection layer 
element; a suitable selective etching process is 
used so that the etching stops on the aluminium 
electrode lines; 

e. in order to isolate, by applying an electrical Insu- is 
lation 4 between the p-n-p-n junctions and the in- 
jection layer elements specific to each pixel or sub- 
pixel, deposition by Spin coating overthe entire sur- 
face of an insulating layer of a photosensitive poly- 
mer followed by the production, in this layer, of ap- 20 
ertures that define the emissive regions of each pix- 
el; advantageously, applying this insulator allows 
the surface to be flattened In order to prepare for 
coating with the organic OLED multiiayer; 

7, conventional deposition, by evaporation, of or- 25 
ganic electroluminescent layers on the entire sur- 
face, for example a conventional OLED multilayer 

of the CuPC/TPD/Alq3 type; In the case of a colour 
panel, a masl< is used for selectively and succes- 
sively depositing the three OLED multilayers for the 30 
various colours - red, green and blue; 

8, formation of an array of column electrodes Xp 
perpendicular to the row electrodes, by depositing 
transparent or semi-transparent conducting materi- 
al, for example by depositing an LiF/Al/lTO multilay- 35 
er; these electrodes may be fornied by selective 
deposition through a masl<; if the surface includes 

an array of topographical features, such as cathode 
separators, It Is also possible to deposit such a mul- 
tilayer on the entire surface so that it is partitioned 40 
by these features in order to form the electrodes; 
and 

9, encapsulation of the whole assembly In a manner 
known per se. 

[0027] Figure 6 shows a cross section of a cell of the 
panel obtained by this process, in which the various lay- 
ers are referenced as follows: 

1 : aluminium row electrodes, 

2: a-Si Steele doped successively p-n-p-n; 

3: conducting opaque charge Injection layer; 

4; polymer layer electrically isolating the cells from 

one another; 

5: organic electroluminescent layer; 
6: transparent or semi-transparent column elec- 
trode; 

7: substrate. 



[0028] Between the p-n-p-n junctions of the various 
cells, the layer 4 therefore fomis isolating elements. 
[0029] The charge injection layer 3fomis, at each cell, 
a charge Injection element; the charge Injection ele- 
ments of the various cells are electrically isolated from 
one another by the isolating elements; these injection 
elements are not connected to any electrode of an array, 
[0030] The plane of the n-p or p-n interfaces of the 
junctions of the panel obtained is in this case parallel to 
the plane of the emissive surfaces of the various cells 
in such a way that, for each cell, the p-n-p-n ju notion and 
the organic electroluminescent layer are stacl<ed. 
[0031] The memory effect obtained for each cell of 
this panel Is designed to be able to use a procedure 
which, In succession for each row of cells of the panel, 
comprises an address phase, intended to turn on the 
ceils to be turned on in this row, and then a sustain 
phase, intended to maintain the cells of this row in the 
state In which the previous address phase had placed 
or left them; while the cells of a row are in address 
phase, all the cells of the other rows of the panel are in 
sustain phase. 

[0032] According to a conventional method of driving 
matrix panels, the duration of the sustain phases Is used 
to modulate the brightness of the cells of the panel and, 
especially, to generate the grey levels needed to display 
each image. 

[0033] A driving method, exploiting the memory effect 
of the cells of the panel, is therefore Implemented: 

during the address phases, by applying, only to the 
terminals of the cells to be turned on, of a turn-on 
voltage Vg-Von ; and 

during the sustain phases, by applying, to the ter- 
minals of all the cells, a sustain voltage that may 
fluctuate but which must remain high enough for the 
cells previously turned on to remain turned on, and 
low enough not to risk turning on the cells previously 
turned off. 

[0034] The address phase is therefore a selective 
phase; in contrast, the sustain phase is not selective, 
which makes It possible to apply the same voltage to the 
terminals of ail the cells and considerably simplifies the 

/ in which the panel is driven. 

35] In practice, there are two large families of 

thods of driving such panels; 

either all the rows of the panel are addressed in suc- 
cession, and then the sustain phase starts; the ad- 
dress and sustain phases are then separated in 
time; 

or, while a row, or even a group of rows, of the panel 
Is being addressed, the other rows are in sustain 
phase; the address and sustain phases are there- 
fore interlaced. 

[0036] The first method, with separate address and 
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sustain phases, has a drawbackslnce no cell of the pan- 
el emits light during the address phases -the panel loses 
perfoimance in temis of maximum brightness. 
[0037] The Invention relates to the most advanta- 
geous case from the standpoint of. brightness In which 
the address and sustain phases are Interlaced; the prob- 
lem then is that the signals sent to the column elec- 
trodes, for addressing a row, also affect the other rows 
while they are In sustain phase and consequently dis- 
turb the brightness level of the ceils corresponding to 
these rows; thus, the brightness level of the ceils of a 
row is affected by the address signals sent to the other 
rows, which disturbs the Image display quality. 
[0038] The drive method according to the Invention 
malces It possible to avoid this drawback by adding a 
compensation operation as explained below. 
[0039] Figure 1 shows the equivalent circuit diagram 
of a cell of the panel shown in Figure 6, connected be- 
tween a point A of an electrode of one of the arrays and 
a point B of an electrode of the other array; each ceil of 
the panel may be electrically represented as a light- 
emitting diode LED connected in series with a p-n-p-n 
Junction SD with a common point C. 
[0040] We will now describe more precisely how the 
memory effect advantageously obtained In each cell of 
the panel operates. 

[0041] Figure 2 shows the cunrent{l)-voltage(V) char- 
acteristics of each of the two component LED and SD 
of a ceil of the type shown In Figure 1 : 

the solid cun/e shows the conventional characteris- 
tics of a light-emitting diode of the OLED type; 
-■ the dotted curve shows the conventional character- 
istics of a p-n-p-n junction operating as a Shockiey- 
type diode, as described for example in the article; 
'Physique des semi-conducteurs et des com- 
posants electroniques [Physics of semiconductors 
and electronic components]", by IHenry Mathieu, 
published by Masson, 4th edition, ISBN: 
2-225-B3151-3, 1997; at low voltage, this compo- 
nent has a very high Impedance ^'^RhI above a 
breakover voltage ^i^/bq, the Impedance of this 
junction suddenly drops to the level sdRl « sdr^; 
then, in the opposite direction, below what Is called 
an extinction voltage 8% «^°Vbo, the imped- 
ance of this Junction greatly increases again to the 
initial level; at the moment of switch-over, in the ris- 
ing direction or In the falling direction, the current in 
the junction is called ®°Ibo- 

[0042] The low impedance sdRl of the p-n-p-n junc- 
tion in the conducting position is assumed to be small 
compared with that of the light-emitting diode LED for 
an applied voltage of the order of magnitude of that of 
the breakover voltage sdVbq! when the two compo- 
nents LED and SD are connected in series, the voltage 
at the terminals of the light-emitting diode when the p- 
n-p-n junction SD switches into the low-Impedance con- 



ducting position is called ^°Vbo- 
[0043] If CELLy Is the voltage applied to the tenninals 
of the series of the two components, then °ei-Lv = soy 
+ LEDV where: 

SDy^SDp^/jSDp^^LEDpjCELL^ (R1) 



■ ^^°V = '^°RH/rRH + ''°R).°^'-V 

(R2) 

where '-^°R is the dynamic resistance of the iight-emit- 

is ting diode. 

[0044] If I is the Intensity of the current in this series, 
the characteristic curve of this series may be separated 
into two operating regions that are separated by a tran- 
sition region: a first operating region in the OFF state, 

20 in which I < sD|bo, a first transition OFF/ON region, in 
which I is close to ^1^0, a second operating region In 
the ON state, In which I > ^\boi ari<^ a second transition 
ON/OFF region. 

25 1 . First operating region: i < ^\bo (OFF state) 

[0045] The voltage at the tenninals of the series is dis- 
tributed between the components LED and SD accord- 
ing to the dynamic resistance of these components: 
30 thus SDv = SDR|^ . I and = ledRh- i . 

In which LEtJRn is the dynamic resistance of the light- 
emitting diode in the "high impedance" range corre- 
sponding to that in which the p-n-p-n diode is not con- 
ducting. 

35 

2. First transition region: OFF/ON switching of the p-n- 
p-n diode: 

[0046] Let V-i- be the voltage applied to the terminals 
40 of the series at the moment of OFF/ON switching; there 
are in succession the following states: 

- . just before the switching to the ON state, cellv= y^- 

- 8' With sDy = sDVgQ and I = - e; since the ceil 
4s Is still in the OFF state, then, as previously, Vt - e' 
= (SDRh +ledf,^), (SDigjj . e) and the 
voltage LEi^Vgo at the terminals of the diode is 
then LEDR^. SDigoi 

- just after the switching to the ON state, CELLy = y.^. 
so + e'; since the cell is now In the ON state, then SDy 

= s% «SDVbo. 

[0047] The cun-ent 1 would then be ®°Ibo + the 
voltage sDy would then be ^^Rl. and, if the light-emit- 
55 ting diode LED accommodates the entire impedance 
variation of the SD Junction, then: "-EDy = ledr^^. | + 

(SDRh-SDRl).L 

[0048] However, this operating point Is not stable and 
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the current I in the series will increase to a value Ip 
>SD|go such that Vj' + e' = +ledfij. 
where I-EDR|_ |s the dynamic resistance of the light-emit- 
ting diode in the "low impedance" range corresponding 
to that in which the p-n-p-n diode is conducting and in 

which '-EDpi|_ < LEDr^, 

[0049] Thus, SDV = SDVp= SDR|_.lpand '-EDv= LEDVp 
= ledr^. Ip 

3. Second operating region: l> SD|gQ (ON state): 

[0050] It has been found that the voltage cellv at the 
terminals of the series may be reduced to below the 
OFF/ON switching value Vt, while maintaining the se- 
ries In the ON state; the Intensity of the cun-ent then 
drops to below ip while remaining above Iqq. 

4. Second transition region: ON/OFF switching of the p- 
n-p-n diode: 

[0051] The voltage applied to theterminals of the se- 
ries at the moment of ON/OFF switching Is called Vq; 

thus Vp = SDVq + LEDVgQ. 

[0052] As the system has two operating ranges, It is 
referred to as a bistable system. 
[0053] it should be noted here that a current I flows, 
through the light-emitting diode LED whatever the im- 
pedance of the Shocl<iey diode SD: there is therefore 
light emission In the two states of the system; however, 
the current variations in the OFF/ON or ON/OFF transi- 
tion regions are large enough to induce light intensity 
variations suitable for the contrast needed to display im- 
ages. 

[0054] For an intermediate voltage CELLy = Vg such 
that Vp < Vs < Vy, the diode therefore emits a large 
amount of light; If ^^Vgug is then the voltage at the ter- 
minals of the p-n-p-n junction and '^°Vsus the voltage 
at the terminals of the light-emitting diode, then Vg 

[0055] Figure 3 illustrates the Intensity of light emis- 
sion by the diode for the cycle corresponding to an in- 
creasing voltage and then a decreasing voltage applied 
to the terminals of the series of the two components that 
have just been described; this figure clearly corre- 
sponds to a conventional bistable operation; the struc- 
ture of the cell according to the invention, as shown in 
Figure 6, does indeed provide the desired memory ef- 
fect. 

[0056] The memory effect obtained when a drive 
method of the aforementioned type is applied to an elec- 
troluminescent panel according to the invention will now 
be described more precisely. 
[0057] Figure 5 illustrates, according to this conven- 
tional drive method: 

- a ceil En,p supplied between the electrode of the row 
n and the electrode of the column p of the panel, a 
complete address phase "address-n" with ignition 



of this cell, wfiich remains litfort>t^, 
for a ceil p of the next row "address-n+1", a 
complete address phase, without turning on this 
ceil, which remains off for t>t2. 

5 

[0058] The three timing diagrams Y„^..,, Xp indicate 
the voltages applied to the row electrodes Y^, Yn+^ and 
to the column electrode Xp in order to obtain these se- 
quences. 

10 [0059] According to the invention and with reference 
to Figure 5, each address phase comprises, in succes- 
sion, an erase operation Og, a write operation O^, and 
a compensation operation Oc- 
[0060] The bottom of Figure 5 indicates the potential 

IS values E„_p, E^+i^ at the terminals of the cells and the 
ON state or OFF state of these cells. 
[0061] The panel according to the invention is provid- 
ed with supply and drive means suitable for being able 
to deliver the following signals to the electrodes: 

20 

• in the case of the row electrodes, either an erase 
voltage Ve.y or a write trigger voltage Vg, or a sus- 
tain voltage Vg; 

in the case of the column electrodes, either a data 
2S activation voltage Von or ^ data non-actlvatlon volt- 
age VoH or a data erase voltage V^-x- 

[0062] To produce such supply means is within the 
competence of a person sidiled In the art and will not be 
30 described here in detail. 

[0063] To obtain the ON orOFF states indicated atthe 
bottom of Figure 5, It is therefore necessary that, by ap- 
plying, to the tennlnals of a cell as shown in Figure 1 : 

35 - a potential difference (Va-VoJ to a cell in the OFF 
state, this ceil switches to the ON state; 

- a potential difference (Vs-Von), (Vs-Voff), or (Va-Voff) 
to a cell In the ON state or in the OFF state, this cell 
remains in the ON state or in the OFF state, respeo- 

40 tlvely; and 

- a potential difference (Ve.y-Ve.x) to a cell in the ON 
state, this cell switches to the OFF state. 

[0064] To obtain the desired memory effect, the drive 
*s method applied to the panel according to the invention 
must be designed so that the values of the signals de- 
scribed above with reference to Figure 5, that are ap- 
plied to the row and column electrodes, satisfy the rela- 
tionships; 



Vd < (V,-V<,„) , < (V3-V„„), and (V^-V,„) < V^, 



{Ve.y-Ve.x)<Vd. 
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[0065] Preferably, to simplify the supply and drive 
means for the panel, V^n is taken to be equal to zero. 
[0066] Before each operation of writing to a row 
Y„ of the panel, an erase operation 0^ Is generally car- 
ried out, which consists In applying erase signals 
and Ve.x to the address and sustain electrode and to 
the data electrodes, respectively; it is necessary to 
choose Vg.y -Vg.x < Vq so as to turn off all the cells that 
are supplied by the said address and sustain electrode; 
in general, as illustrated in Figure 5, to simplify the sup- 
ply and drive means, the voltages will be chosen so that 

VE.Y = VE.X = V„n- 

[0067] During each write operation for writing to 
a row Y„ of the panel, the average value of the signals 
sent to the various columns XI, Xp, ... depends on 
the number of cells to be activated or not activated In 
this row ¥„; during this write operation, all the other rows 
of the panel are In sustain phase and the activated cells 
of these rows are supplied by the potential difference 
between the potential Vg applied to these rows and the 
potential V^n or V^ff applied to the column electrodes Xpi 
It may therefore be seen that the potential difference at 
the temilnals of the cells in the sustain phase varies de- 
pending on the oalumns to which they belong: Vg-V^^, 
or Vg-Voff; consequently, the light power emitted by the 
cells of the other rows will, in the column to which they 
belong, vary depending on whether or not the cell of the 
row Yp Is to be activated. 

[006^ The compensation operation Oq that follows 
each write operation makes it possible to avoid this 
drawback; as Illustrated in Figure 5, this operation con- 
sists in applying a voltage Vof, to the columns X that 
received a data signal V<,n during the previous write op- 
eration Osfj, or a signal V^n to the columns X that re- 
ceived a data signal V^^ during the previous write oper- 
ation Q^JJ■, furthermore. If the duration of application of 
this compensation signal is approximately equal to the 
duration of application of the prior data signal Von orVoff, 
it may be stated that, by integrating the duration of a 
write operation and that of a compensation operation, 
all the columns receive on average the same potential 
whatever the row addressed and whatever the number 
of cells to be activated or not activated In these rows, 
thereby making It possible to avoid the aforementioned 
drawback; these compensation operations, which ac- 
cording to the Invention are incorporated into the ad- 
dress phases, make it possible to ensure emission ho- 
mogeneity of the unaddressed pixels of the panel. 
[0069] We have therefore shown how the electrolumi- 
nescent panel according to the invention may be advan- 
tageously driven, In a very simple manner, by virtue of 
the memory effect obtained and, preferably, by adding 
a compensation operation In the address phases. 
[0070] The present Invention has been described with 
reference to an electroluminescent panel in which each 
cell corresponds to Figure 6; however. It Is obvious to 
those skilled in the art that It may apply to other types 
of panel without departing from the scope of the claims 
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appended hereto. 

[0071] In particular, an n-p-n-p junction may be used 
instead of the p-n-p-n junction described above; it will 
then be necessary to convert the anode layer and the 

5 cathode layer during fabrication of the panel; in other 
words. If the anode layer Is deposited firstly on the 
Shockley diodes, junctions of the p-n-p-n type, as de- 
scribed above, will be chosen; in contrast, if the cathode 
layer Is deposited firstly on the Shockley diodes, Junc- 

10 tions of the n-p-n-p type will be chosen. 



Claims 

is 1. Image display panel comprising an an-ay of electro- 
luminescent cells that are placed on a substrate, a 
first and a second array of electrodes (1 , 6), In which 
each cell Includes an electroluminescent layer (5) 
and a p-n-p-n or n-p-n-p junction (2) connected In 

20 series between an electrode of the fitst array and 
an electrode of the second array. In which, for each 
cell, no electrode of the said panel is connected di- 
rectly to an n-type Intemnediate sublayer or to a p- 
type intermediate sublayer of the said junction, 

25 characterized In that the said electroluminescent 
layer (5) Is organic and in that the said panel com- 
prises only two arrays of electrodes (1 , 6). 

2. Panel according to Claim 1 , characterized in that 

30 the p-n-p-n or n-p-n-p junctions (2) of the various 
cells are electrically Isolated from one another by 
Isolating elements (4). 

3. Panel according to either of the preceding claims, 
35 characterized in that each cell Includes a charge 

injection element (3) that is Inserted between the 
said electroluminescent layer (5) and the said junc- 
tion (2). 

40 4. Panel according to Claim 3, characterized in that 
the said charge Injection elements (3) are opaque. 

5. Device for displaying images partitioned Into pixels 
or subpixels, comprising a panel according to any 
4s one of the preceding claims, characterized in that 
It includes supply and drive means; 

- suitable for applying. In succession to each 
electrode of the second array then in address 
so phase, a signal called a write trigger signal Vg 

and for applying, during this time, a signal 
called a sustained signal Vg to the other elec- 
trodes of the second array then In sustain 
phase; and 

ss . duringappllcationofawritesignalVatothesaid 
electrode of the second array (YJ, suitable for 
applying, simultaneously to the electrodes of 
the first array (X, Xp, ...), a signal called a 
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state signal, either Vqa or Von, depending on 
wliether it is desired not to activate or to acti- 
. vate, respectively, the cell connected between 
the electrode of the first array in question and 
the said electrode of the second array during s 
the subsequent sustain phase of this electrode 
of the second array. 

Device accordingto Claim 5, characterized in that, 
if Vj is the voltage at the terminals of a cell of the io 
panel above which a cell In the unactivated or OFF 
state switches to the activated or ON state and if Vp 
is the voltage at the terminals of a ceil of the panel 
below which a cell in the activated or ON state 
switches to the unactivated or OFF state, the said is 
supply and drive means are designed so that, since 
Voff is greater than V^n : . 

V,-V„„SVTandV,-V„.<VT 



7. Device according to either of Claims 5 and 6, char- 
acterized in that the supply and drive means are 
also suitable for simultaneously applying, during 
each address phase of an electrode of the second 
array (¥„), a signal called a compensation signal 
to the various electrodes of the first array (X.^, 
Xp, ,„), where Vc = Vo^forthe electrodes of the first 
array receiving a data signal V^n during the said ad- 
dress phase and where = V;,n for the electrodes 
of the first array receiving a data signal during 
the said address phase, 

8. Device according to Claim 7, characterized in that 
the said supply and drive means are designed so 
that, during each address phase, the duration of ap- 
plication of the said compensation signal Vq is ap- 
proximately equal to the duration of application of 
the data signal Vg„ or Vgff. 
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